The cultivation of viruses in fertile hen's eggs has been widely utilized, providing many advantages for virological studies, since the pioneering work of Woodruff and Goodpasture (1931) .
In most of such works, however, eggs more than 5 days old have been used. Recently, Yoshino (1956) described a technique for experimental infection of the 1-day-old egg, revealing that such an early embryo supported growth of herpes simplex virus as sufficiently as did the 13-day-old embryo's chorioallantois.
His results attracted special interest of the author in light of the data provided by Needham (quoted in Baldwin, 1950) which demonstrated that nitrogen was excreted in the form of ammonium in the very early stage of embryonic development of the hen's egg while it took the forms of urea and ureic acid successively in later stages.
The different modes of nitrogen excretion may suggest the presence of different metabolic pathways between the early and later stages.
Nevertheless, the above-cited experiments revealed the high susceptibility of the 1-day egg to herpes virus. Hence, our concern has been focussed on the questions of (1) whether 1-day eggs are susceptible to other viruses than herpes virus, too, (2) whether there can be a virus to which 1-day eggs are more susceptible than older eggs, (3) whether there can be a virus which is not readily grown in older eggs but which can be easily propagated in 1-day eggs, and (4) whether viral progeny yielded in 1-day eggs, if any at all, shows any difference from parent virus in viral properties.
To go in details in these problems, it was first desired to collect various data along this line. The present work has been carried out with such considerations in mind, employing vaccinia and variola viruses, and specially designed to detect any possible variation of these viruses following infection of the 1-day egg. 
MATERIALS AND METHODS

RESULTS
The Effect of Viral Infection upon the Embryonic Development of 1-Day Eggs
At first, vaccinia and variola viruses were inoculated into 1-day eggs. Each virus was diluted ten-foldly and each dilution given to 8 1-day eggs in 0.2 cc amounts.
A control group of 8 eggs received the same amount of 30% suspension of normal chorioallantoic membrane.
In parallel with this test, pock-counting titration of both seeds was performed.
The results are recorded in Table 1 , which indicates the high mortality of developing embryos after inoculation of concentrated virus.
With higher dilutions of seeds or normal allantoic membrane suspension this rate was low. Non-specific deaths may account for the deaths observed in the control group. With both viruses, it may hold valid that more or less 100 PFU can prevent the embryonic development without failure.
An observation which was not disclosed in the case of herpetic infection of 1-day eggs (Yoshino, 1956) was that with the limiting dilutions in inoculum the eggs which eventually died showed hemor,rhagic mass around the embryo. + indicates success and -failure in viral multiplication. # Calculated on the basis of seed titration result.
of the dead eggs. The portion of the surviving eggs which gave an indication of infection roughly equalled the rate of non-specific deaths, and as a result the values of ID50 and LD50 differed little. In the case of variola, much more PFU was required to induce an infection (Table 3) .
Growth Curves of Virus in 1-Day Eggs Growth curves of vaccinia and variola viruses were determined as follows. Each virus was diluted so as to contain 103 to 104 PFU per 0.2 cc inoculum, and inoculated into a number of 1-day eggs. With daily intervals , 2 eggs were randomly selected, their whole contents homogenized and PFU as well as HAU VACCINIA AND VARIOLA VIRUSES 297 Table 3 . The estimation of infective unit for 1-day egg of variola virus *** # All symbols are the same as those for Table 2 . The ratio of PFU/HAU remained unchanged from that usually obtained with the chorioallantoic membrane of infected 11-12-day eggs (Oya, 1955) . Fig. 2 shows the results of the variola infection of 1-day eggs, where the general trends of the growth curve were similar to the vaccinal infect-ion, except that the viral yield was lower than in the vaccinal case and hemagglutinin was not detected throughout the course.
With the method employed here, i.e. titration of homogenate of the whole content OYA Vol. 9 of eggs, hemagglutinin would be detectable only when appearing within cells in massive quantities.
From calculation, 80 HAU yielded per egg is the lowest detectable level of hemagglutinin, and a level of HAU lower than this may be missed by our detection.
By analogous consideration from the results of vacclnal infection (Fig. 1) , an implication may be possible that the ratio of PFU/HAU Fig. 2 . Growth curve of variola virus in 1-day eggs (whole egg) keeps a constant value regardless of whether virus is produced in 1-day or in older eggs. Should this be valid in the case of variola too, it would be only natural that hemagglutinin could not be detected in the variola infection of 1-day eggs (Fig. 2) where the peak titer of virus was as low as 107 PFU/egg.
Release of Vaecinia Virus into Saline after Egg-White Replacement of Infected 1-Day Eggs
The egg-white replacement technique (Yoshino, 1956 ) permitted an easier approach to examination of viral growth in host cells of the 1-day egg. This technique was applied to the present study in an attempt to see . if viral release into the added saline was sufficient to give a good indication as to the viral growth within cells. A number of 1-day eggs were equally infected with vaccinia virus and after one hour's incubation the egg-white replacement was performed as detailed under Materials and Methods. After treated with this technique, no appreciable growth of the blastoderm could be seen. A pair was randomly selected with daily intervals and an aliquot of saline was removed from each egg, pooled and titrated, to give PFU and HAU titers of the saline. Then, the whole remainder was homogenized and titrated. As shown in Fig. 3 , the saline virus titers did not parallel the whole egg titers, but showed only a slight uprise in marked contrast to the sharp increase of the latter. 99.7 per cent of the virus in this seed was considered to be newly produced virus.
Each of ten-fold dilutions from this seed was inoculated intracerebrally into 4 weanling mice in 0.03 cc amounts. As a control, titration of a 11-day egg passage seed was performed in an identical manner, but, to keep the conditions of the test and control seeds equal, the latter seed was prepared as follows . Table 5 .
It can be seen that the inoculation of only a few PFU was sufficient to produce redness and induration extending over 7 mm on the rabbit skin and no significant difference was found between the virus reproduced in 11-day eggs and that from 1-day eggs.
DISCUSSION
The results herein described demonstrated that variola and vaccinia virus could multiply quite readily in 1-day eggs. Besides, the growth of virus in 1-day eggs was similar to that in 11-12-day eggs in the following respects; the maximum viral and hemagglutinin yields per egg were on the same level as usually observed in older egg's chorioallantoic membrane, and in the second place the PFU/HAU ratio kept a constant value of approximately 105. The first observa-tion would suggest that 1-day egg's embryo has as good susceptibility to vaccinia virus as has 11-12-day egg's chorioallantoic membrane. Recently, Yoshino suggested a higher concentration of virus in the tissues obtained from 1-day eggs infected with rabies virus ).
It appears of interest that the viral as well as hemagglutinin titer showed slight, though not definitely significant, rise until the 6th day of infection despite the fact that all the eggs had died by the 3rd day (Fig. 1) . If this titer rise was reproducible, either of the following two explanations may account for it. Firstly, it is probable that tissues of infected eggs were partially alive in spite of the early cessation of embryonic development and such living portion of tissues supported viral growth. Secondly, it might be possible that the dead eggs' tissues underwent gradual autolysis to such an extent that the blendor homogenizing could liberate virus particles more abundantly than from living tissues. Further study will be needed to substantiate this fact as well as its interpretation. As to the virus spectrum which can multiply in the 1-day egg, much is left to be studied.
Data available at present indicate highly efficient production in this host of herpes simplex (Yoshino, 1956) , rabies From the data given by Needham concerning nitrogen excretion in embryonated eggs (quoted in Baldwin, 1950) , it seems warranted that the nitrogen excretion of the 1-day egg is similar to that of aqueous animals whereas eggs of more than 5 days old show the same trend as do mammals.
Extending the observed difference in nitrogen excretion to the supposed difference in the wider metabolic mechanisms of cells, one might be led to think of a possibility that the viral growth in 1-day eggs may be somewhat different from that usually taking place in older eggs and, as a consequence, viral progeny from 1-day eggs may differ from parent virus in some properties.
In other words, some host-controlled variation such as frequently observed in bacterial viruses (Bertani and Weigle, 1953; Luria and Human, 1952) might possibly occur in the 1-day egg infection.
When this possibility was tested with vaccinia virus, however, no such variation was found either in the pathogenicity against mice or in the rabbit skin titration.
More detailed investigations along this line will elucidate differences, if any.
Hence, we can not conclude that there can be no difference between the parent and progeny virus. 
SUMMARY
